Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



iL^^aajEi 




San Prancisco 
Counti- Medio il Bizicty 




"M 



A GUIDE TO THE USE 



or 



THE LAEYNGOSCOPE 



A GUIDE TO THE USE 



OP 



THE LARYNGOSCOPE 



IN GENEEAL PEACTICE 



BY 

GORDON ^OLMES, L.RC.P. Edin. 

PBTSICLAN TO THE MUVICIPAL THBOAT AlTD SAB INFIBKABT ; FORMSBLT CEB/^Dt'ClUnqUM 
AT THK HOSPITAL 70B DISEA8BS OJ* THE THBOAT; ETC 



J - •» -» " 

:: ^ - ' - - -- : - :,- - ^ - - - " " 

J J J ' 



PHILADELPHIA 
PRESLEY BLAKISTON 

1881 



► • .•• 


• 


• • 


• • • 




• • • • 




• 


• • • • 


• • 


• 


e • 






• •• 


» • 


•• ••• 


• • 


•• • 


• •• 




• • • 


• • • 


• « 


• • « 


• • • 


• • 


•*• 






• • • 


• • 


• • « 


• • 


• < 


• • • 4 


• • • • 




• 



His 



PEEFACE. 



-•*•- 



From many oases of diseases of the larynx which 
have come under my notice, I have had an oppor- 
tunity of observing that the laryngoscope is still 
but little used in the ordinary routine of medical 
practice. 

And it appears to me that existing separate 
works on the instrument, notwithstanding their great 
literary value, are so elaborate as to induce an idea 
in the student that this really simple aid to diagnosis 
and treatment is complex in its application and 
exacts tedious practice before it can be employed 
fruitfully. 

I have, therefoi^, written this treatise, in which 
I have tried to include, in a brief space, all the 
literary instruction strictly necessary, as far as 
handling the instrument is concerned, to practical 
laryngoscopy. 



G. H. 



27a, FmsBUET Squaeb, E.G., 
May, 1881. 
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TJSE OF THE LAETNGOSCOPE 



CHAPTBE I. 



DESCEIPTION OF THE mSTRXJMENT. 

Invention. 

Manx unBuoceasM, or rather, perhaps, dis 
attempts^ to see the action of the liviug larynx had 
been made prior to 1?54, when Manuel Garcia, a 
teacher of singing, actually caught sight of his own 
vocal bands in a small dentist's mirror pushed into 
the back of his mouth. Continuing his observa- 
tions on his own throat, he was, at the end of a year, 
enabled to read a paper before the Eoyal Society- on the 
production of the voice, as elucidated by means of his 
invention. Garcia's device did not, however, attract 

' TliBSe efForts bars been described in detail by Uaokenzio in liis 
treatiBe, Tlie Laryngoacopt, London, ISTl ; and also b; moat of tbs 
autbora mentioned in the Bibliography, p. 61. 

' Proceediitgi of tlie Boyal Sacicli/ of London, vol. vii., No. 13, 
1855. 
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much immediate notice ; and it was only at the end of 
two years that Czermak, a Qennan medical professor, 
commenced a systematic practice with the instrument, 
on himself and on patients, and showed finally the 
feasibility and facility of viewing the larynx during 
life. In the course of his observations he also made the 
general use of the instrument much easier, by pointing 
out a simple and scientific method of managing the 
Ught. 

As soon as Czermak had satisfied himself as to the 
actual value of the invention, he travelled into the 
chief cities of Europe, and, by giving laryngoscopic 
demonstrations before the principal physicians and 
surgeons of each toTvn, achieved the introduction of the 
laryngoscope into medicine as an indispensable adjunct 
to the local study of disease.^ 

The laryngoscope, as now used, consists, in the first 
place, of a small mirror, called the laryngeal mirror, 
intended to be placed in the pharynx so as to refiect 
the parts below ; and, secondly, of some kind of accessory 
apparatus, as a means of illumination. 



The Laryngeal Mirror. 

This is now always made of thin glass, " silvered " at 
the back, and protected at the edges and behind by a 
casing of Grerman silver or brass. It is fixed, at an 
angle of about 115°, on a metal stem, which is inserted 

1 A full account of the labours o'f Garcia and Czermak in relation 
to the laryngoscope has been given by Richard in Ids Notice nur 
r invention du lary^tgo^ope, Paris. 1861. 
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into a long thin handle, the whole being about 7 
inches in length. The handle should not be thicker 
than on ordinary penholder, as in using the laryngeal 
mirror it is most conveniently held like a pen. For the 
aame reason the handle should be of such length (about 
4 inches) that the fingers need not touch the metaLio 
stem, as a loss of power in manipulating the instrument 
would be occasioned thereby. The stem may be fixed 
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permanently in the handle, or merely retained by a 
large-headed screw, which should not be placed so as to- 
hamper the fingers. I think it is au error to have th& 
terminal end of the handle thick and elub-shaped ; it 
ought rather to be of uniform diameter throughout, or 
better, perhaps, slightly tapering towards the free- 
extremity. 

The reSeeting face of the laryngeal mieror may vary 
in shape and in size. Mirrors of a diamond form, 
almost square, the stem proceeding from one corner, 
are generally used on the Continent; but in this 
country circular ones are almost invariably preferredt 
whilst a small oval mirror is useful in certain eases. 

As regards size, the laryngoseopist is usuaJly pro- 
vided with a set of three, the largest having a diametw 
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of uliout \\ inolies, the next of |-inofa, and the BnuIIat 
of ji-inoh. The}' ore spoken of as Nob. 1, 2, and 3> 
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t)ofriniiin^ witli tho larjjost.^ The annexed diagram 
rIimwh ilio Hi/.cB, as tiikon from a set in actual use. 



The Illuminating Apparatus. 

When ilio laryngeal mirror is in its position in the 
pliarynx a strong light must be thrown on its surfiEUW, 
in order that tho imago formed may be clearly seen by 
the observer. This light may be of two kinds, viz., 
reflected or direct. 

I. IIkfi.ected Light. — We may commence with re- 
flected light, as it is that most oommonly employed. 
Under this heading the means of reflection and the 
prime source of the light have to be considered. 

1 A fourth fdze Ktill Hmallor, 5 lines in diameter, is used by the 
Germans and called No. 1, their largest being No. 4, thus reversing 
tho order given above. 
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1. The Rpflecior. — The light is reflected on the laryn- 
geal mirror hy means of a circular concave mirror of 
about 3 J incheBin diameter and 10 or 12 inches focus, 
which is attached to the face of the laryngoscopist. It 
is, therefore, called the facial refiector. This mirror is 
usually perforated at its centre hy a small oval or 
circular aperture, hecause it is almost always worn over 
the right eye, and the ohseTver looks through the 
opening when viewing the image of the larynx. In 
this position it shades the eyes from the glare of the 
light employed. Most frequently the central aperture 
passes through the glass of the mirror as well as 
through the metal back, but sometimes the silvering is 
only removed and the glass itself is not bored. The 
hole should not be too large — not more than Jf-inch in 
diameter— as it causes a slight central shade on the 
part illuminated, which of course increases in proportion 
to the extent of the opening. When the glass is not 
perforated this shade is lessened, as some rays are 
reflected by its surface, as well aa from the silvering 
behind, a point which may be thought to make this 
arrangement somewhat preferable. In practice, how- 
ever, the difference between the two kinds of visual 
apertuie is not so marked as to render these considera- 
tions of much importance. 

Strictly speaking, it is not necessary that the facial 
reflector should have any opening, as on account of the 
distance of the laryngeal mirror from the eyea (10 to 
12 inches or more) the image of the larynx can be 
very well viewed with the uncovered eye alone, whilst 
the slightest movement of the patient or observer alto- 
gether interrupts vision of the larynx through the small 
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hole. Thus the laryngoscopiBt, without conBtant atten- 
tion to his position, will find that he makes very little 
use of the eye shaded by the reSector. For these 
reaeona I entirely conour with Moura-Bouronillou^ and 
others, that the best reflecting mirror for ordinary 
laryngoscopic purposes is one without an aperture, and 
that it should be worn on the forehead. Such a reflector 
oastfl no shade when in a proper position with respect 
to the source of light, whilst from its situation both 
eyes are left at perfect liberty to inspect the laiyngeal 
mirror or to guide the hands in any required actions.- 

The means of attaching the reflector to the face of 
the observer require consideration. Two methods are 
commonly employed, viz., {a) an elastic band (Kramer), 
passing round the head about the middle of the fore- 
head, furnished with a metal plate in front to which the 
mirror is jointed ; and (ft) a stout spectacle-frame (as 
devised by Semeleder), made with half-rims only, the 
legs being hinged* behind (or being curved springs) so 
as to be bent backwards over the ears. The former 
arrangement is, perhaps, the steadiest, but the latter 
has rather the advantage that it can be put on and 
taken off with more rapidity. The semi-ovals of the 
front part of the frame may he worn above or helow 
the eyes. When placed above they will be found to 
he more out of the way if the observer wears glosses, 

' Traiti praiique dir largngoieopie, e(c. Paris, 1864. 

' It maj be mentioned here, howeTcr, that the perforated 
refleotor ia indiiipeiisable when the prautitiuDur ivquireo to look closelj' 
at a unaU object, such ax the membranu tyntpaoi, b^ refleutad light, 
eHpecially if with leases or if the obxerver be short -sighted. 

' The Ungea dioiild be Boverod with glove-leather to prevent 
their entangling the hair. 
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l)ut ill Euoh caso the required Vind of lenses < 
course be fitted to the spectacle frame itself. 




^^^B Thu Faoial Rthflectoq wits S umt t.-rhf-r'b Fravb. 

It IB necessary to notice that the reflector is jointed 
Dear its edge at the hack to the band or frame by a 
ball-and-socket joint. The capacity of the socket should 
be governed by a screw, so that the joint may be 
tightened according as it becomes loose through wear. 



2. Tlic Souire of Light. — For this purpose some kind 
of lamp with a plano-oonvex lens before the flame is 
generally used. It must not be supposed, however, 
that a specially adapted light is absolutely essential. A 
good esaminatioQ of the larynx can often be made at 
the bedside of the patient even ty the aid of an ordinary 
candle. Laryngoscopy merely becomes more facile and 
pleasant as an art when practised with the most 
favourable arrangements. Tlie best laryngoscopio 
lamp is generally one with a circular burner, iVmoiigst 




oil-IampB, the Silber-light answerB perfectly, A plano- 
convex lens, about 2J incheB in diameter and of 
about 2 inches focus, may be attached to the chimney 
in a movable manner bj any simple device. It had 
better be placed at about its focal length from the 
flame. Such lenses can be obtained from a lamp 
maker at a triiJing cost ; those with which bull's-eye 
lanterns are furnished ore well adapted to the purpose. 
The advantage of using the lens is that the flame is 
thereby expanded to a disc-like form, which is thrown 
on to the fauces as an uniform disc of Hght by the facial 
reflector. Without the lens the concave mirror tends to 
project an image of the flame itself on and about the 
laryngeal mirror, wlience resuJts a small and irregu- 
larly illuminated patch which is not so satisfactory 
to see by. For this reason when a naked flame is 
employed, an extended one, such as that of a flat- wicked 
lamp or a gaa-jet will be found preferable. If, 
however, the observer brings tlie light so close as to 
be well within the focua of the reflector, or if it be 
removed to a distance of 2 or 3 feet, the disadvantage 
of the naked flame can be greatly obviated. 

Of lamps specially manufactured for the laryngo- 
scope, Mackenzie's rack-movement lamp is in many 
respects the best. The essential part of it is a com- 
pound arm made of metal bars or tubing which can be 
varied in length by flexion and extension, and moved 
in a vertical or horizontal direction. It is usually 
adapted to burn gas, being flxed to the wall, and having 
a circular burner covered "by a metallic chimney, in one 
side of which a lens is inserted, whence only the light 
issues. The arm can however, be made to hold a 
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Bmal] oil- lamp at its estremit}', and may be attached to 
a vertical bar rising from a foot of such weight and 
size as to allow the apparatus to stand on a table. 




As, however, this lamp is somewhat heavy and com- 
plicated (having eight joints), I give a representation 
of a much simpler foi-m, which I have been in the habit 
of using and found almost as efficient. On account of 
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the lightness of the arm, this kind is the most caa- 
venient when arranged merely to stand on a taHe. 

H. Direct Light. — Thehighestamouatofillumina^ 
tion of the laryngeal image can be obtained hy direct 
light, as, of course, in reflecting light much of it ts lost. 
In ordinarily employing this method, which is that 
almost universally preferred by French laryngoscopistB, 
the fadal reflector is cast aside, and the observer is 
stationed close behind the lamp which ig placed on a 
level with and a few inches from the patient's mouth. 
The same kind of lamps as those just described can be 
used, but the glass chimney must have an opaque shield 
behind, bo that the practitioner's eyes may not be 
dazzled, and another in front above the lens to protect 
the patient from the heat and glare ; or a metal 
chimney perforated only in the position of the lens may 
be emijloyed, A small concave reflecting mirror on the 
opposite side of the flame to the lens, in whose focus 
it should fall, greatly increases the light. The rack- 
movement lamps can be turned and placed so as to 
throw light directly on the fauces, hut it is better 
that the lamp should be supported by a narrow or email 
round table steadily fiseii to the floor. 

For the purpose of demonstrating the laryngosoopio 
image well to lookers- on, as to hospital classes, a very 
brilliant light, such as that given by the oxy-hydrogen 
lime light, is required. In this instance the piece of 
lime, shielded by some kind of casing, may be fixed at 
the distance of a yard or more behind the demonstrator 
in the focus of a good lens of 2J inches diameter, and 
3 or 4 inches focus, by which the rays can be thrown, 
in a parallel pencil, on to the fauces of the patient. 
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Preferably the light should paes through a long tiilw, 
reaching to within about 10 inohes of the patient's 
mouth, and capable of a radial motion round the lime 
aa a centre, so that the niuniination only becomes 
apparent in the desired locality. The lens also had 
better he movable backwards and forwards, so that tbe 
light may be modified practically to the most suitable 
brilliancy. The gas (equal parts of oxygen and hydro- 
gen) can be allowed to play on the lime from a metal 
reservoir, into which it has been compressed, having 
passed through a Hemming's safety-jet, before ignition, 
in the usual way. 

Solar light may also, of course, be used to illuminate 
the laryngeal mirror, either directly or with thd 
reflector,^ It is much less under command, however, 
than artificial light, and so is rarely employed. A 
good method is to allow a beam of suitable calibre to 
pass horizontally iuto a darkened chamber through 
a hole in a shutter, at the average height of the mouth 
when a person is in the sitting posture. In this case 
the results are very satisfactory on a bright day, 
especially if a body of white clouds are before the 
window. Or light taken directly from the sun may be 
reflected on the patient's face by an ordinary looking- 
glass placed at a suitable height and inclination near a 
window. 

The student should observe the natural colour of the 
parts as seen by solar light, because the yellow rays of 
ordinary artificial flames cause the mucous membrane 
to assume a deceptively florid hue. 



' A piano reaooting mirror is beat when the 8 
merely diffuflO daylight, ia employed. 
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THE PRACTICE OF LAETNGOSCOPY. 



The optical principles connected with the laryngo- 
scope are those of reflection and formation of images by 
plane and concave mirrors and refraction by lenses, 
as detailed in the various treatises on optics, wherefore 
they need not be further alluded to here. Their 
practical bearing on the ordinary use of the laryngo- 
scope is not so great as to render a knowledge of them 
indispensahle ; but the student ia nevertheless recom- 
mended to gain some familiarity with rudimentary 
optics, as he will then he in a position to manage the 
instrument with more certainty in some respects. 

In giving directions for the practice of laryngoscopy, 
the subject may be treated in two divisions, viz., (1) 
the management of the illuminating apparatus, and (2) 
the management of the Laryngeal mirror. 



Management of the Illuminating Apparatus. 



The first consideration of the laryngoscopist on 
placing himself before the patient is to get the parts 
about to be observed well lighted. The moat con- 
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venient position is for "both observer and patient to sit, 
their faces being dirently opposite, at a distance of 8 to 
12 inches, and the knees of the former embracing 
those of the latter. The lamp should be placed about 
6 or 8 inches from the left side of the patient's head, 
the lens being turned so that its disc appears fully 
illuminated. In putting on the reflector, it is better 
to fix the mirror in a plane exactly vertical and parallel 
to the face of the wearer, as the light will then usually 
fall at once on the face of the patient, so that a very shght 
change of the inclination of the mirror will centre the 
light on the mouth. On the other hand, if the mirror be 
twisted in some oblique direction, the Kght will be 
thrown to a diatanoe, perhaps on the wall of the room, so 
that the tyro may have some delay and difficulty in per- 
ceiving it and bringing it round to the required locaHty. 
When the reflector is worn over the eye (the right, as 
a rule), the hole must be placed so that it can be seen 
through, a point which should be ascertained at the 
outset. The reflecting mirror and the lens of the 
lamp should be on precisely the same level, and any 
dark patches appearing in the field of illumination are 
to be remedied by altering the position of the lamp as 
a whole, or only of the lens, perhaps, by rotating it 
slightly to one side or the other. It is best to judge 
of the purity of the disc of Kght thrown from the 
concave mirror by telling tlie patient to open his 
mouth, and observing if the fauces are perfectly illu- 
minated. 

"When a naked flame is i^ed, a more uniform field 
of light will be obtained when the lamp is removed 
about 2 feet further back than indicated s.Vi^&, »3t. ^ 



may be moved to within 6 or 8 ioolies of the face of 

I practitioner.^ 

In iieing the laryngoscope at the bedside, it is best 
I to get an attendant to hold the lamp or candle in the 
[ required situation, but it may be placed on a table or 
other article of furniture close to the bed. Daylight 
oan also be used with tha reflector, the patient- being 
placed -with his back to a window. The etudent 
should practise throwing the light not only when the 
lamp ia in the conventional position, but when it is 
fixed in various other ways, such as at the right hand 
of the patient, etc. 

When direct light is employed, the lamp should 
be placed straight before the patient's mouth at a 
distance of 6 or 8 inches, and, therefore, the observer 
must work with an arm on each side of it. In the case 
of the lime light the rays will stream in over his 
shoulder, or the tube may be sufficiently long to extend 
past the side of his neck. 

As soon OS the preliminaries respecting the illimiina- 
tion have been satisfaotoiily arranged, manipulation of 
the laryngeal min'or begins. 
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On taking up the laryngeal mirror with the view of 
I examining a patient, the first requisite procedure ia to 
I teat it, for if placed cold in the pharynx its surface will 
t te at once obscured by the moisture of the breath, 

' In the tatter cane the light ia most brilliant, and tlio u 
le flame, havinj; become virtual, does not interfere. 
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which condenses on it. This heating is heat effected 
hy holding it, with the face downwards, over the 
chimney of the lamp for a few seconds. It must he 
noticed particularly that it is the face that should he 
held to the ascending current of hot air, as this is the 
part that it is essential to have warmed. On removing 
the mirror from over the lamp, the back should he 
pressed lightly to the cheek or hand of the laryugo- 
acopist, to ascertain that this side, which is ahout to 
touch the patient's flesh, is not so hot as to hum. A 
good way to gauge the tim.e necessary to hold the 
mirror over the lamp is, as Mackenzie remarks, to 
ohserve the moment when the film of moisture, which is 
at first deposited on its surface from the hot air, disap- 
pears. If it he withdrawn at the instant that the last 
patch of damp evaporates, it will usually he found to 
he just suitahly heated. 

The moment the mirror is ready the patient is 
desired to put out his tongue, whioh the laiyngoscopist 
lays hold of gently, with a small oloth or haudkerchief 
previously taken in the left hand. The mirror — held 
like a pen, with the thumb and two first fingers of the 
right hand, aud with its reflecting face almost directly 
downwards — is then passed without delay between the 
tongue aud palate into the phnrynx. Its position here, 
generallj' most suitable to give a good view of the 
larynx, is with the uvula resting on its back, whilst its 
face looks forwards and downwards, at such an angle 
that the handle is nearly horizontal. The best position 
will, liowever, diJfer slightly in almost every case, as 
the anatomical conformation of the parts is not wholly 
similar in any two individuals. Thus it umy be \is«st^ 
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8ary to piuh the mirror lower down in the phaiynx, or 
BO much backwards that its edge touches the mucous 
memhrane hehind, or a greater elevation may be re- 
quired, BO that the soft palate has to be pressed upwards. 




Thz Iastboeai, Mirbob m FoBrnoN. 



After a little practice, these slight variatiouB are made 
almost unconsciously by the laryngoBcopist, who is 
guided in his manipulatiou of the mirror by the view 
which he obtains of the larynx. 

In introducing the laryngeal mirror, it is important 
not to allow its face to come in contact with the tongue, 
lest it should become obscured by sahva. Touching the 
base of the tongue should especially be avoided, ob ii 
tation of this part provokes efforts of vomiting, whioh 
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oblige the withdrawal of the mirror. The larynx ie 
usually beat seen when the tongnie is put out, because 
this action draws up the organ, and also causes au 
elevation of the epiglottis, which otherwise is very 
likely to obstruct the view of the parts below. It is 
necessary to hold the tongue, as otherwise the patient 
generally moves it back involuntarily when he feels 
the mirror in the pharynx. 

The medium-sized mirror is that almost always used 
with adults, the smallest answers for children, and the 
largest ean be employed when the pharynx and larynx 
are very capacious, in order to have all the parts full iu 
view at once. 

The Image of the Larynx. — The appearance of the 
larynx, as seen in the dead subject, would scarcely 
enable the student to reeognize the same organ, as 
viewed by the laryngoscope. The diiference may be 
illnatrated, hardly with exaggeration, by a comparison 
of the animated countenance of a hving person with the 
face of a corpse. The larynx, performing its vital 
functions relative to breath and voice, gives the eye an 
impression of activity and boldness iu detail, of which 
the flaccid and collapsed organ furnishes no conoeption. 
And in addition, the reflected image presents some 
peculiarities which heighten the distinction. 

The position of the image in the laryngeal mirror 
with respect to the eyes of the observer is as if the 
larynx itself were regarded from behind and above. 
Thus, near the upper edge of the mirror, is seen the 
epiglottis, from which on each side proceed downwards 
and inwards the ary-epiglottio folds, covering tha 
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cartilages of Wrisberg and the arytsenoid cartilages, 
till united at the lowest part of the mirror by the inter- 
arytaenoid fold, the whole forming the irregularly 
circular boundary of the superior outlet of the larynx. 
Further down, in the vestibule, appear the ventricular 
bands,^ beyond which, the entrance to the ventricles inter- 
vening, come into sight the actual vocal bands,^ which 
form by their pearly white colour a striking contrast 
to the ordinary red hue of the surrounding parts. 
The corrugated surface of the interior of the trachea 
closes the laryngoscopic vista, although in cases the 
most favourable for examination, from fulness of 
development and steadiness of the patient, it is possible 
to see the bifurcation of the windpipe and the orifices 
of the bronchi. 

On account of the dioramic view the laryngoscopist 
is obliged to take, there is a great deal of foreshorten- 
ing in the image of the larynx, so that the upper 
margin of the epiglottis and the vocal bands would 
scarcely be judged to be separated by a third of the 
real distance. The accompanying engraving of a 
vertical section of the larynx will prevent the student 
from falling into an error in this respect. 

^ Like the German Taschenbanden, as suggested by Mackenzie, op. 
cit., p. 74. Commonly called superior or false vocal cords. 

2 Almost universally called vocal cords in this country, a name 
given to them by Ferrein in 1741, because from some experiments on 
the larynx he concluded that they produced sound on the same acoustic 
principle as the strings of musical instruments. As this notion is now 
known to be false, I prefer to speak of them as vocal bands (like the 
German ^thnmhanden) . This suggestion has already been adopted in 
America. Questions of this nature are discussed at length in my 
Ti^foiUe on Vocal Fhyniology and Hygiene , 2nd edit., 1880. 
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.. _. . -jtrideB. 1, VdcbI b 
Cricoid cartilage. 

When examining the larynx it is usually necessary 
to observe it under two aspects, viz., during (1) teepi- 
ratioD, and (2) phonation or emission of sound. 

1. Respiration.— The vocal bands during quiet respi- 
ration are in a state of constant hut gentle motion to 
and from each other, separating shghtly with inspi- 
ration and approaching again with expiration. With 
forced inspiration they retire apart to the widest extent, 
so as almost to disappear from sight below the ven- 
tricular bands. When it is desired to vi.a'N foa \.-cw5iis».. 
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the patient ought therefore to be told to di-aw a deep 
breath. In forced expiration, on the contrary, thej 
come together very closely, and sometimes, indeed, 
nearly touch towards the end of the act. Thus the 
glottis, or interval between the vocal bands, varies at 
each instant. This space is unequally diamond-shaped 
during respiration, because the vocal bauds form obtuse 
angles on each side, with the inner and lower edges of 
the arytamoid cartilages at their attachment to the 
vocal procesBos of the latter. The anterior triangle is 
the larger and hea between the voeal bands, its apex 
being in front on the thyroid cartilage. It has the 
same base as the posterior and smaller triangle, which 
has a truncated apex resting beliind on the inter- 
arytsenoid fold, whilst its sides are formed by the 
arytsenoid cartilages. The posterior part of the glottis 
is therefore called the oartihiginom glottis, and its sides 
are about one-half the length of those of the anterior 
or ligamentous glottis. Tlie lateral angles formed by 
the junction of the two become less obtuse according as 
the vocal bands separate, and at the extreme of forced 
inspiration are about right angles. On the other hand, 
when the bands are near together, each side of the 
glottis is in a continuous tine. 

When the larynx is closed hermetieaUy to hold the 
breath, as occurs in strong mnacular efforts, in the 
initiatory part of the act of coughing, etc., the ventri- 
cular bands can be seen to ba pressed tightly together 
BO that the voeal bands are completely hidden.' 

In examining the larynx, it shoidd be noticed 
' The meehanisni of this action is InUy oonsidorod iu my work 
cited above, pp. 102, 126, 261. 
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whether the parts of opposite sides are quite sym- 
metrical in every position. If one vocal or ventricular 
band appears to project more or less than the other, it 
is indicative of a morbid condition. 

2. Phonation. — Our means of generating sound by 
the larynx consist in closing the glottis by bringing 
the vocal bands into apposition at their edges, and then 
driving a current of air between them from the chest. 
Thus arise the vibrations which mainly oonstitute 
voice. This action can loe well seen with the laryn- 
goscope, when the patient is told to emit a vowel sound, 
which does not ohhge much motion of the tongue. 
The best vowel for the purpose is generally a, as U 
occasions a rise of the larynx which brings the vesti- 
bule more fully into sight. The letter e causes a still 
further elevation of the larynx, but in this case the 
tongue must be held more firmly than usual, for other- 
wise it will intercept the view by approaching the 
palate. The position of the vocal bands in phonation 
is most perfectly seen when a note is sung. About the 
level in the musical scale of the ordinary speoldng 
voice the ligamentous glottis appears as a thread-like 
fissure, and the vocal processes are pressed firmly 
together, but the cartilaginous glottis is not quite abut, 
remaining as a small triangular aperture, the apex of 
which is turned to the front. In ascending the gamut 
the Toeal bands come by degrees more completely into 
sight in the laryngeal minor, the inchnation of which 
must, however, be altered gradually so as to meet the 
changes of position in the larynx. The anterior attach- 
ment of the vocal bands to the thyroid cartilage, which is 
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ordinarily concealed by the eminenoe called the cuahion I 
of the epiglottis, can often be perceived when a high 1 
note of the chest voice is sung. During phooation the 
entrance to the ventricles can also be well obEerved, 
fispecially if the mirror be moved more to the side of j 
the pharynx, and inclined so as to reflect the opposite I 
wall of the larynx, I 

In addition to the parts described, tho laryngeal 
mirror may be used to examine the base of the tongue, 
the sides of the pharynx below the tonsils, and the 
orifice of the cosophagus. The latter appears as a mere 
fissure behind the arytrenoid cartilages and inter-ary- 
tsenoid fold, because it is always closed except during 
deglutition, vomiting, op eructation of wind. 

Ohdai-Ies to ming the Laryngeal Mirror. — Much oe 
the practitioner may wish to see the interior of the 
larynx, he cannot always succeed in doing so by reason 
of some obstacle on the part of the patient. Cases, J 
however, in wbieh the attempt entirely fails are ex- J 
ceasively rare, and confined mostly to children under I 
three or four years old. As a rule tho mirror can ba | 
introduced and the larynx surveyed successfully on the I 
first occasion that the patient presents himself. Tha | 
difficulties that sometimes arise may be classed imder 
three headings, viz. (a) objection of the patient, (ti) 
irritabihty of the faucM, and (c) uniavourable ana- 
tomical configuration. 

n. Adult females oooosionallyf and very young 
children almost always strongly object to any iiistru- 
ment being put into their mouth or pharynx In the 
first class of eases the difficulty can gunerally bi; sur- « 
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mounted by explaining ta the patient that the instni- 
raent is only a email mirror, and, if permission to 
introduce it be granted, "by taJring care not to touch Uie 
parts with it nor to push it i'ar hack for the first two or 
three times that it is used. Under these circumst&noes, 
however, all idea of seeing the larynx must be 
abandoned until, by a few nugatory efforts with the 
mirror at the first and second sittinge, the patient's fears 
haye been diasipated. Then an examination can usually 
he eflected without hindrance in the ordinary way. 
With respect to children, their opposition may sometimes 
be conquered by persuasion and perseverance, or the 
mirror may be introduced when the mouth is opened to 
ery, but in most instances no satisiactory attempt to see 
the lar)Tix can be made. After three years of age this 
kind of obstacle rapidly -vanishes. 

b. Such extreme sensitiveneaa of the fauces some- 
times exists that the shghteat touch of the mirror, and 
even the mere conscionsneas by the patient of ita 
presence, causes convulsiTe contraction of the pharynx, 
and efforts at vomiting. This condition generally 
diminishes greatly according as the throat is "educated" 
by repeated introductions of the mirror, hut seldom dis- 
appears altogether. In such eases the practitioner may 
try to hold the mirror without touching any part, to 
fajsilitate which, instead of holding the tongue it may 
he merely pressed down in the usual manner so as to 
leove the pharynx widely open. If the patient can 
keep his own tongue steadily down so much the better. 
When every attempt of this kind fails, cold to the 
pharynx, by means of ice sucked for ten or fifteen 
minutes, as recommended by Mackenzie, may often be 



tried ■with buocsbb to aabdue the sensiKlity. Another 
method, which has some contiiieutal reputation, is to 
giye the patient fifteen or twenty-grain doses of bromide 
of potassium tliiee times daily for a few days, with the 
view of producing anassthesia of the pharynx, but the 
results of this treatment are rarely very str ikin g 

e. The diJlienlties oonnected with anatomical configu- 
ration moat frequently encountered arise between the 
tongue and the soft palate, in the pharynx, and from 
the epiglottis. In the first case the hack of the tongue 
may be unusually elevated, or the soft, palate may 
descend very low behind it, so that the mirror in the 
ordinary position is nearly out of sight, XTnder these 
oircumstanoes the soft palate should he pressed away 
from the tongue in an upward and backward direction 
with the back of the mirror, or the laryngoscopist may 
try to see without holding the tongue out, as previously 
mentioned. "When the uvula is elongated, it is 
likely to shut out the image of the larynx by its own 
reflection. The mirror should then be pushed lower 
and closer to the back of the pharynx. Sometimes the 
patient persists in breathing through the nose, and 
hence keeps the tongue tightly against the soft palate, 
but on desiring him to say a, a passage is at once 
opened for the mirror. In the next place, the pharynx 
may be blocked up by enlarged tonsils, Here the 
Bmallest mirror, or an oval one, with the long diameter 
vertical, may be gently pressed in between the tonsils. 
Finally, the epiglottis, which has a distinctive shape in 
Dearly every individual, may hang over the larynx in 
an almost horizontal plane, thus obstructing all view of 
the interior. To obviate this difficulty the mirror may 
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be paBsed lower than usual whilst the patient is made to 
pronounce or sing a vowel {e should be tried) in a high 
tone of voice. During the production of high notea the 
epiglottis rarely, if ever, shuts out the view, whilst, on 
the contrary, it almost always does so with grave tones 
and in the emisBion of low vowel sounds such as «, o, 
and ah. In extreme cases mechanical means for raising 
the epiglottis ore occasionally resorted to, such as long 
and suitably curved forceps or hooks, both sharp and 
blunt {an Eustachian catheter may be tried) j but from 
my own experience I am inclined to doubt whether there 
are any instances in which a little perseverance in 
placing the mirror and in trial of methods of phonation 
will not be rewarded by sufficient glimpses of the 
interior of the larynx. 



Inferior Laif/ngoscop;/. — Examination of the larynx 
from below, in cases of tracheotomy, has been piaotised 
with success hy Semeleder and others, A very small 
mirror with its face turned upwards at a proper angle 
is passed into the canula, which for the purpose must 
have an opening on ita upper side. 



Autiilaryngoscopij. — By this is meant examination of 
one's own lar3fnx. One method is to sit before an 
ordinary looking-glasa with the mouth open, tongue 
out, and the laryngeal mirror inserted by one hand, 
proceeding otherwise exactly as when observing 
another person, A simpler way is to sit with the back 
to a window, the laryngeal mirror in one hand, and a 
small plane one in the other, the latter serving both to 
throw the light and produce the image. An instru- 
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ment called an autolaryngosoope (Czermak's) is also 
used with somewhat more convenience. It principally 
consists of two upright stems, about 10 inches apart, the 
one in front bearing at its summit a small plane mirror, 
and the other behind a concave reflector. The latter 
throws the light on the fauces from a lamp beside the 
observer, shaded in the direction of his eyes, and the 
plane mirror takes the same part as in the other cases. 
Autolaryngoscopy affords an opportunity of regarding 
the larynx and all its actions at leisure, and the student 
is therefore advised to have recourse to it. 

Another kind of autolaryngoscopy is encouraged 
by French laryngoscopists, who employ for the shield 
already mentioned, which surmounts the lens of the 
lamp when used for direct light, a small plane mirror, 
so that the patient can observe his larynx simulta- 
neously with the practitioner. 




CHAPTER ni. 

OI'EKATIONH HY THE AID OF THE LARYNGOSCOPE. 

Ik tlio inBtnictionB given in the previous cbaptoa 
thu laryiif^QBoope has been seen aa a means of diagnosis. 
It now ronmins to coneidor it as an aid to treatment. 
It IM in tliis iti'Id that the real and practical utili^ of 
thii inatrumont hscomBB moat manifest, since, without 
tfw ocular jiruof it affotda, the practitioner would often 
hftvo to go to work blindly when trying to cure many 
diMdOiUMi ufTcoting breath and voice. This part of tbe 
■ubj'ect may also bo diseusBed in two divisions, i.e,, 
(I) medioatioa of the larynx, and (2), laryngoscopic 
KXgery. 

Medication of the Larynx. 

Wo may oomprise in this section an account of all 
direct applications of drugs to the larynx, whether in 
the form of (1) eolutions, (2) solids, {3) powderB, or 
(4) inhalations, and also of (5) electricity, 

1. Solutions. — There are few cases of objeotiye 
laryngeal diseaae which cannot be benefited by suitable 
solutions directly applied. For the purpose brushes 
will generally be found most convenient. The bruBh 



should be moiiiited at the end of a stout wire, onirved 
to enable it to be passed down the pharyns, and prefer- 
ably of aluminium, as this metal does not rust readily, 
and can easily be bent if required. The wire must be 
fixed in a long and thin handle, which may be similar 
in every respect to that of the laryngeal mirror. 

In holding iustniments, however, to be dipped into 
the larynx, it will generally be found most convenient 
to grasp the handle bo that its end rests against the 
palm of the hand, and with the index finger ex- 
tended along the upper aide to command any springs or 
other adjusting devices which are often in this situa- 
tion. On this account the handles of instruments 
may, unlike the mirror, have with advantage a rather 
thick and rounded or polygonal end. Some laryngo- 
Bcopists prefer holding their instruments bymeans of two 
vertical rings, through which pass the two first fingers, 
whilst the thumb acts at the end of the handle on any 
subordinate mechanism, or the rings may be movable, 

I advise that the brush should not he held like a 
pen, but similarly to the other instruments, so that in 
the frequent applications of solutions the hand Toay 
gain and retain the dexterity required for the more 
diffioult operations. 

The pai-t of the wire bearing the brush had better 
be at right angles to the direction of that joining 
the handle, the two becoming continuous by a short 
but not too angular curve.^ Brushes of diff€(rent 

1 This is the general form of all laijTigeal instminents. AnolliBr 
pttttoni (Miuikeazio' 9] i» also occasionally used, in which the stem is 
bent almost at a right ang'le. The object of this shape is to BToid any 
chauoe of csntect with the hase of the tongue and (jQi^U>iti&. M^iat 
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lengths in the vertical portion will be required, 

and of these two Bizes are sufficient, one shorter, in 
which the hairs tenniDafe about lA inches below the 
level of the handle, and the other an inch longer. The 
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first will reach easiiy to the margin of the larynx, 
and the second to the vocal bands. Below the latter it 
will seldom be possible to penetrate. As regards the 
shape of the brush itself, it should ba buahy when a 
large surface has to be mopped, and formed to a poini 
when a small patch only requires to be touched. 

Bome eiporienco with ttem, however, I have found that the nogle 
nocossitateB on irregitlac oourse on iutroduoiioii itnd withdnwol ti) 
Hteer clear of the palate, n'hlM if the point is required to act nt the 
anterior wall of the Xiajas. tlie ang-le ia eren likely U) come into inooc- 
venient cdlliaiou with the back of the pharynx. On the other hood, 
in practice the well-curved iiielTumei>t« can be passed in on even and 
steady manner with perfect freedom from touching anj part, snd 
their uniform motion can be followed mote easily in the laryngeal 
mirror. In some cases, indeed, it is odvautageoue to raise the 
epiglottis with the ahank ot the insttmoont. For these rettsonn I can- 
not recommcod the angular tnetruraenta, an opinion in which I think 
there are few laryngosoopiata who do not concur; mmit of them, in 
fact, employ a oomplate oatheter curve. 



In applying solutions to the larynx it is usual for 
the pittient to Hold out his own tongue while the opera- 
tor inserts the mirror with the left hand and uses the 
brush with the right. It is best to pass the brush care- 
fully by one side of the epiglottis to the space between 
that valve and the back of the pharynx, and then 
directly on to the larynx, the motions being guided by 
observing tlie images in the laryngeal mirror. The 
student should practise this little operation until he 
can do it skilfully, as the manipuJative procedure is 
the chief part of every otlier operation performed on the 
larynx through the natural channel. When, however, 
it is only necessary to mop the upper part of the larynx 
with the short brush, the mirror need not be employed 
after a familiarity with the relatione of the parts has 
been gained. If the brush be passed down the pharynx, 
close to its posterior wall, for a couple of inches, a 
little forward movement can then scarcely fail to bring 
it in contact mth the larynx. But this method will be 
uncertain should the epiglottis be long and pendent, a 
point which, of course, will have been previously ascer- 
tained by the mirror. 

The brush should be well wetted with the solution, 
but should not be so full that a quantity of fluid runs 
out the moment anything is touched. 

Instead of brushes, small sponges or pledgets of 
lint, similarly mounted, except that they must be re- 
tained by a movable catch, may bo employed. They 
have, of course, to be thrown away after being once 
used. They do not part with the fluid so readily as 
the brushes, unless pressed firmly against the part, and 
then a too copious stream flows out. 
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2. Solids. — In treating nlcers and anall growths in 
the larynx solid caaatics maj haye to be applied. They 
should be fixed Tery aecurely at the end of steins 
haying the same general form as those of the brashes, 
and in small pieces only» as considerable danger might 
result firom their becoming accidentally detached and 
falling down the windpipe. They may be guarded so 
as only to be extruded at the desired moment on 
pressing a spring. The ordinary remedy of this, class 
is nitrate of silrer, which can be used with perfect 
safety if the end of a curved rod be merely ooated 
with it by being dipped into the fused salt. For this 
purpose the handle and aluminium wire of the brush 
answer welL 

3. Poicden. — ^Astringent and sedative powders can be 
blown into the larynx through a tube of wood, vul- 
canite, or other material^ curved at one extremity for a 
short distance. The powder must be put into the tube 
near the end whence it is to issue through an opening 
that can be closed by a movable collar. The blowing 
can be performed by the mouth, in which case a flexible 
tube about a foot long with a mouth-piece is attached 
to the powder-bearing tube, or by a hollow india- 
rubber ball (Hauchfiiss' method). The first method is 
the best, as the action of compressing the ball jerks the 
tube fix>m the desired position when the powder is 
expelled. A stronger and more lasting effect is 
obtained by powders than by solutions, but they are 
too widely scattered by the insufflation to allow of 
their being available, unless where a large extent of 
surface is diseased 



4. Inhalatio'M. — Inhalation providss a very important 
means for local treatment of laryngeal diaeaee, to be 
carried out by the patient himself, and therefore re- 
quires notice here. There are two principal methods of 
inhaling drugs, viz., (a) by breathing the steam rising 
from hot water which contains some of the medicament, 
and (b) by inapiring a solution of the substance in the 
form of a fine spray. 

a. For the ordinary hot-water inhalation the drug 
must possess more or less volatility (essential oils are 
mostly used), and the vessel should be arranged so that 
the air drawn in by the patient passes first, not only 
over, but also through the water. The top of the 
inhaler should therefore be covered, excepting where 
there is a mouth-piece for the patient to inspire from, 
whilst the channel of supply for the air should dip 
below the surface of the fluid. Of vessels manufactured 
for the purpose on this principle, Mackenzie's " eclectic 
inhaler" is undoubtedly the best; but several others, 
much more simple and inexpensive, and almost as 
effective, can also be obtained. The temperature of the 
water used may vary from 140° to 160°, 

/;. Spray-producers are made either on the well- 
known principle of Bergson'a tubes, or so that a minute 
stream of the fluid, by being driven forcibly against an 
opposed surface, becomes dashed into particles {Sales- 
Girons' device), Bergson's tubes consist of an upright 
one, open at both ends, which dips into the solution be- 
low, and of a hoi-izontal one through which a current 
of air or steam is propelled across the top of the other. 
The air is supplied by working a hollow india-rubber 
ball with the hand, whilst the steam may be obtained 
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from a small Ifoiler, dosed except at its opening into 
the horizontal tube. Inhalers of the latter kind are 
self-acting, and were invented by Siegle. A much 
finer spray is produced ty either method of using the 
tubes than by the mere breaking up of a jet of liquid, 
and they should therefore he preferred for the larynx, 
aa the lighter particles are more likely to be copiously 
drawn into the organ by the breath. 

In addition to the above means of inhalation, volatile 
drugs, such as ether, chloroform, etc., can be inhaled 
simply by inspiring through sponge or lint soaked in 
the fluid. The smoke from burning Bubatances, such as 
stramonium and nitre, can also be utilized for inhala- 
tion, especially in cases where an ti -spasmodic effects are 
required, as in asthma.' 



5. Electridtij. — The application of the faradio op 
interrupted current to the intrinsic muscles of the 
larynx is of great value in cases of functional aphonia, 
chiefly occurring in hysterical females, and also in some 
rather rare forms of myopathic paralysis and weakneea 
of the vocal muscles. The most convenient apparatus 
is a small one-celled battery, strengthened by an induc- 
tion coil, with the negative pole of which is connected 
a meta! disc, to be held agaiast the outside of the 
larynx, over the lower prurt of the thyroid cartilage, by 
a band passing round the neck, and with the positive 
pole Mackenzie's laryngeal electrode. The latter in- 
Btrument is an insulated curved wire, terminating in & 

' For detailed jiresmptions the reader mny refer to the Thrtial 
Ilonpilal Fhai-TKompaia, into whicli almoiit all fortnulip of vulue have 
b«eu diligently ooUected bj the editor. 
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Bmall knol?, mounted with handle, etc., and arrangfed so 
that the current need only be allowed to run by pressing 
a spring when the desired part is touched. The 
electrode is to be passed into the larynx by the aid of 




Mackenzie's Laeysqeal Electteode and Necklet, 
laryngeal mirror as described, though in cases 
iere great precision is not demanded the mirror need 
pot, after a little practice, be used simultaneously. 
llfae electrode should only be kept in contact with the 
>rynx for about a second, unless the patient shows 
)at insensibiUty, and should then be withdrawn, 
r four such introductions are usually enough for 
sitting. In the intervalB between passing the 
trode iuside, it may be applied to the outside of the 
i various points. The secondary current is 
maUy employed, and its force must be regulated 
wrding to circumstances, by the arrangement pro- 
tded for doing so. "When it is desirable to stimulate 
Be course of particular muscles only, an electrode, con- 
noted direotly with both poles, and having a biped 
remity, as suggested by iFauvel, may he employed, 
Jl which oases the external collar is, of course, dispensed 
Ipth. This exactitude ia, however, but rarely altogether 
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imperative. The electro-magnetic (op dynamic) machine, 
which is Bet in action by turning a handle, may be used 
lEHteod of the battery, the only disadvantage being that 
the instrument cannot well be worked without the aid 
of a third person. 



Laryngoscopic Surgery, 

Intra-laryngeal operations of an essentially attrgioal 
nature are imdertaken for (1) the relief of cedema, (2) 
the removal of morbid growths, (3) dilatation of the 
channel, and (4) the extraction of foreign bodies. 

These operations cannot, of course, be attempted until 
after considerable practice in performing the aimple 
ones described in the last section. 

1. ffirfema.— CEdema of the larynx, from whatever 
cause, may generally be much relieved, and sometimes 
even tracheotomy may be avoided, by scarification of 
the tmnefied parts with a laryngeal lancet. This instru- 



ment consists of a fine blade, fixed to a curved stem and 
ludle of the usual form. The blade itself may be of 



various shapes, but one about half an inch long, resem- 
bling a small sharp-pointed bietoury, and a small spear- 
fibapedblado, guarded so as to be protruded a r[uarterof 
an inch at the required moment only by pressing a spring 
in tbe handle, are the kinds most to be recommended. 

In performing the operation, the mirror being held 
with the left hand, the lancet is introduced with the 
right to the desired spot, and a vertical cut is then 
made in withdrawing it. Unless the patient is un- 
usually steady only one cut can be made at a time, and 
both mirror and lancet must be taken out together for 
a few seconds, to allow the patient to recover himself. 
The parts requiring to be iaoised are ordinarily the 
side-walls of the larynx, from the ventricular bands 
upwards. "When the oadema is general three Boariflea- 
tions may be made on each aide, one close to the 
epiglottis, one near the arytienoid cartilage, and a third 
midway between the two. They should be about 
-tV^inch to ^-inch deep, and ^-inch to -^-incb long, 
according to the amount of tumefaction and the size of 
the laryns. Circumscribed oadema must be incised as 
appears most suitable. If the vocal bands are cedematous 
they must be pricked or scarified longitudinally with the 
flpear-ahaped lajicet, as vertical incision would be likely 
to give rise to a permanent affection of the voice. As 
a rule, however, tbe fatal closure of the glottis in cases 
of oedema is produced more by infiltration of the 
surrounding structures, by which the vocal bands are' 
forced to maintain a state of dangerous approximation, 
than by swelling of the bands themselves. 

Abscesses in or about the larynx can be opened with 
the laryngeal lancet in the manner just described. 




It is important for the student to observe that i 
laryngoBGOpic operations the actions can rarely be seen 
completed in the mirror. Owing to the mobility of the 
larynx, both as a whole and in its parts, and its sensi- 
bility, the contact of tke instrument soon causes a 
spasmodic contraction of the vestibule and a forced 
ascent of the organ towards the base of the tongue, 
by which the possibility is precluded of following the 
operation to its conclusion with the eye. The laryngo- 
Bcopist, therefore, is generally guided in the latter part 
of his operations by his mental picture of the locality 
and whatever tactile sensations the point of the instru- 
ment affords. It is well to note here that before 
introducing instruments into the larynx they had better 
be warmed. 

2. Morbid Oroivths. — Neoplasms are of very frequent 
ocourrence in the larynx, and in most cases they can be 
operated on successfully by the aid of the laryngoscope 
through the mouth. 

In a very large proportion of eases the growths are 
of a tender structure (papilloma) and more or less dis- 
tinctly pedunculated (fibroma),' eo that, if seized, they 
can be easily removed by methods of evulsion. In 
most instances the only difficulty is to lay hold of the 
tumour; and when it is comparatively small and deeply 
situated, unless the patient be remarkably steady and 
the interior of the larynx in full view, the operation 
will often exact a good deal of patience and perse- 
On this account the works of laryngoscopists, 



especially of the continental, abound with flgiirea of 
growth-extracting inBtrumentB,' some of which doubtlesa 
have never been used BuecessfuIIy, or, at least, have only 
served their purpose in single instances. This circum- 
stanoe, however, well illustrates the fact that the extir- 
pation of small laryngeal growths ia sometiiaes a matter 
of extreme difficulty, whilst it may be supposed that 
the ultimate succeas has generally been due less to the ' 
ingenuity of the instrument used than to the dexterity 
acquired after repeated attempts. 

Those who wish to operate skilfully on these little 
tumours, I should advise to confine their efforts as far as 
possible to obtaining a thorough command over the 
ordinary laryngeal forceps. It is, indeed, soareely an 
exaggeration to say, that the laryngoacopiats who have 
removed the largest number of polyps, have employed 
the fewest inatriunents. Th& ordinary forceps have 
the usual length and curve of laryngeal instruments, 
are held like a pair of scissors, and may have plain or 
serrated blades which open in a lateral or an antero- 
posterior direction. Two sizes^ corresponding to those 
mentioned when describing brushes, are required. The 
antero-posterior forceps may be employed in almost all 
instances, as the internal surface of the larynx is ibrmod 
mainly by the side-walls, whence the growths project 
towards the mesian line, whilst even in the ease of 
polyps springing forwards or backwards the same 

' To theao aa well aa to many other matrumentB, which may bo 
uicluded in the sama category, do farther allusion need bo made in 
this work. A desoriptioa of them could ouly possess interest for those 
who take np laryngoscopy as a speciality, and would in fact fill a 
Tolntflo, which might be entitled with propriety " Curiosities of 
Jjaijnffoacopy." 
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foroepB can be turned to them with fecdlity, and are 

nearly ae manageable as the lateral ones. A third kind, 
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OaBINAET AND HomBO-ITAt LABTUaBAI, FoROEPS. 

in which one blade is pressed down on the other, ia 
occasionally required when the growth h^ an exten- 
sive base in a horizontal direction. 

The forceps should be introduoed with great care, so 
as to avoid touching any part until the blades surround 
or are very close to the g;rowth, and when the contrac- 
tion of the larynx hidee the view in the mirror the 
operator must continue his action without wavering, 
until he believes he has grasped the polyp, when it 
fihould be torn away with moderate force. If the re- 
sistance appears great he had better relax and withdraw 
;he blades if he is not quite certain as to the nature of 
growth and that he has seiaed it properly. Should 
;wo or three attempts result iu failure to catch the 
;umour, it will be useless to pursue the operation 
'urther at the same sittin g, and the patient must be left 
day or two to regain his firmness. Sometimee the 
mere omabing of the growth by the forceps causes it*' 



death, and it afterwards comes away spontaneously 
without further treatment. As each case presents some 
distinctive features, a httle practice with reapect to it is 
likely to he required by the operator, but more espe- 
cially because the patient gains thereby an habitude in 
submitting himself to the introduction of the forceps. 
The foregoing directions apply chiefly to polyps 
situated on or near the vocal or ventricular bands, as 
those about the margin of the larynx and the epiglottis 
can often be taken away at the first trial. In almost 
all cases, however, if the growth be large and irregular, 
it must be removed in successive portions at intervals of 
one or two days. 

Besides the ordinary forceps, instruments of other 
designs may sometimes he employed with advantage 
for the extirpation of polyps. Suoh are tube-forceps, 
in which the blades are generally made very small, and 
so as to remain open until brought together by the tube 
through which their shanks pass being pressed over 
their neck ; sounds (or probea, thin blunt-ended bars, 
rounded or angular) ; straight and curved blades of 
various shapes and sizes like the laryngeal lancet; and 
lastly, wire loops or snares and guillotines or ring-shaped 
knives (hke the ordinary tonsillotome, Fahnstock's or 
the other patterns), with which tie growth being encircled 
is strangled or cut off. The merit of tube forceps, 
sounds, lancets, and wire loops consists in the smallnesa 
both of their stems and extremities, which enables them 
to be introduced further into the larynx without touch- 
ing the structures, whilst they do not shut out the view 
of the parts in the mirror. The sounds and lancets are 
sometimes particularly valuable, as they can be insinu- 
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ated into the glottis bo as to rub, cut, or scrape off 
diminntiTe polyps ou the edges of the vocal bands, 
whioh often elude all attempts with other iiiBtrumenta. 
The sounds are also sometimes required in order to 
aBcertaiu the attachments and mobility of tumours of 
which the laryngoscope does not aflbrd a full view. 
Ghiillotines are mainly useful in the case of tough 
fibrous growths, which are usually very decidedly 
pedunculated, but unless the riug can be seen around 
the tumour, merely tactile eflbrtB are almost invariably 
fruitless'. 

Grrowtha can also be destroyed by caustics and strong 
astringents, such as silver nitrate and saturated solution 
of perchloride of iron. Sessile tumours which ofTer no 
projection that an instmment can catch may be attacked 
in this way. Finally, it may be remarked that 
laryngeal polyps, whioh through position or small size 
give rise to no pressing interference with respiration or 
phonation, need not be sabjected to any treatment. 



3. Stenosis of the Larynx. — Concentric narrowing of 
the vestibule of the larynx or the glottis is often the 
result of syphihtic ravages or wounds in the vicinity, 
and forms so serious an impediment to respiration as to 
demand the aid of the laryngoscopiet. (Jradual dilata- 
tion may be resorted to for the relief of this condition, 
before or after tracheotomy, according to the urgency 
of the symptoms. Several dilators have been invented 
for the purpose, most of them on the principle of insert- 
ing two or three blades or prongs into the larynx in a 
state of closure, and then forcing them apart by degrees 
on turning a screw in the handle. The amount of pres- 




Bnre must be in proportion to what the patient seeme 
readily to bear, and may be increased, as well as the 
time of its application from day to day. This operation 
is .seldom attended with any difficulty ; but the re- 
Bulta are often negative, as the cicatrices have an obsti- 
nate tendency to recontract in a short time after the 
treatment has been left off. In order, therefore, to obtain 
decided benefit the daily use of the dilator vrill have to 
be persevered ia for many months, whilst its resump- 
tion is likely to be required ag-ain and again during a 
period of some years. 

Two other methods of dilatation have been employed 
with considerable Buceess within the last few years by 
Sohrofcter,^ viz., dilating tubes and plugs. The tubes 
are curved, of graduated sizes, and taper slightly 
at the end that is to be introduced into the larynx. 
The patient breathes through the tube when it 
ia in position, and retains it on each occasion for 
ten or fifteen minutes, or as long as he can support it. 
The plugs are of lead, about 1^ inches long, of various 
diameters, and can only be used after tracheotomy. 
They are dropped into the larynx by means of a curved 
tube, to the end of which they are held by a long string 
passing through it. The tube is then withdrawn, and 
the string attached to the ear of the patient. At the 
same time the lower part of the plug is received in 
an opening at the upper side of the eanula where it is 
fixed by a small bolt being thrust into it. The plug 
may be thus worn for the greater part of each day if 
the patient can sustain it, whilst its size is increased 
according aa the dilatation progresses, 

' BoitrSge Jiir Larytix-iisnoss, Vienna, 1876. 
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Sometimes the etenosie lias a membranous oha- 
racter, when a narrow cioatricial tand in its contrao- 
tion drawB the mucous membrane out around, much in 
the way that a nmn in g- string closes the mouth of a 
bag. A membranous attachment between the anterior 
part of the edges of the vocal bands is occasionally 
met with as a congenital malformation, causing a serious 
impediment to phonation. It may also follow the heal- 
ing of ulcers in the same situation. In such cases 
division of the membrane with the lancet, or by 
Whistler's cutting- dilator,' is indicated, and often effecta 
an immediate cure without any tedious course of 
dilatation. 



4. Foreign Bodies. — Foreign bodies arrested in the 
larynx can be extracted with the ordinary or tube 
forceps in a manner similar to that described when 
treating of the removal of polyps. Great care, however, 
must be exercised in trying to seize the body lest an 
awkward movement should thrust it into a worse posi- 
tion, or even down the trachea. Occasionally the sub- 
atanoe becomes immovably fixed by the swelling which 
its presence at first excites ; and under these oircum- 
stances it may be necessary to defer any attempt to 
remove it until the tumefaction has subsided, 

' One with two Wades, from between wliioh a knife can be foioed 
ont on preaging a sprbg. I have not thought it neDes8ai7 to d 
minutely the mechanism of laryngea] instnunciits, aa they ai 
well known Co surgical instrument makers. Messrs. Maw, fl 
Thontpaon, at Aldersgate Street ; Messrs. Mayer and Meltzer, a 
FortLind Street, and otherK, have a large and varied I 
wbioh a solcfitioD can be m^e. 




A BEiEF review of the general phenomena of laryn- 
geal disease and the symptoms which should cause the 
practitioner to hesitate in his diagnosis until he has 
aeen the larynx, will prohably be read here with 
advantage. 

The loading eymptoms usTially associated with 
morbid conditions of the larynx are in their order of 
frequency, (1} cough, (3) alteration of voice, (3) diffi- 
culty of breathing, and (4) difficulty of swaUovring. 



1. Cough. — There are few cases of laryngeal disease 
altogether without cough, and in some instances it is 
the first, and, for a time, the only symptom. Taken 
alone, however, it furnishes no rehable index to the 
magnitude of the lesion, being sometimes pronounced 
with slight cause, and vice rersd. It accompanies all 
ordinary inflammatory afi'ections of the larynx, and as 
a very trivial congestion will often suffice to excite it 
in a marked manner, it frequently betrays laryngeal 
phthisis, syphilis, tumours, and cancer, before the 
etnictural alterations are such as to embarrass the 
organ in any other way. Eecent coughs, therefore, if 
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not of obvious origin, and all persistent coughs de- 
mand the use of the laryngoaeope. In phthisis it is 
especially important to know if the larynx participates 
in the malady, as in such case the prognosis against 
the indefinite prolongation of life so common in merely 
pulmonary consumption is greatly strengthened. 

2. Alteration of Voice. — Although almost any lesion 
of the vocal tube from the glottis to the mouth or nos- 
trils will produce this symptom,' yet hoarseness, if at 
all decided, indicates, as a rule, some morphological or 
substantial modification of the vocal bands. They may 
be found ulcerated, swelled, congested, or coated with 
viscid accretion. But a shght change of condition at 
their actual edges will affect voice more than extensive 
alterations elsewhere. Thus, persistent marked hoarse- 
ness may arise from a minute polyp in this situation, 
whose presence on any of the adjacent parts might 
never be known. 

In ordinary supei'ficial catarrh of the larynx, shallow 
ulceration along the edges of the vocal bands will oflen 
reduce the voice to a mere whisper for long after all 
other symptoms have disappeared. Polyps may have 
a similar effect without other symptoms being promi- 
nent. These results are most usual in females, as is 
also functional aphonia ; hut the laryngoscope alone 
can determine whetJier careful, and perhaps pro- 
longed treatment with the brush and inhalations, 
operation with the forceps, or a few touches of the 
laryngeal electrode are demanded, 

> A mufBed tone ia the imml charar.teristto conferred an voice by 
efFcctiooH o! the pbarynz, mouth, and none. 



3. SyvpiKsa. — ShortneBa of treath is the natural I 
eonBequence of narrowing of the glottis by tumefac- 
tion, cieatrieeB, large polyps, spasm, paralysis of the ah- 
ductore of the vocal banda^ {posterior crico-arytranoidB), 
or foreign bodies. Stenosis of the trachea from cicatrices, 
or pressure of external tumours, also occurs, and can be 
recoguized by the laryngoscope. In most of these cases 
inspection only of the larynx can differentiate these 
affections from each other with certainty. 

The importance with respect to treatment and prog- 
nosis of distinguishing beyond doubt the dyspncEa of 
laryngeal disease from that of chest lesions is too 
obvious to he dwelt on, except to remark how indecisive 
in such instances is likely to be an examination by the 
stethoscope alone. 

4. J>i/if]'hngia. — In chronic laryngitis — simple, 
phthisical, or syphilitic — and in carcinoma, deglu- 
tition is often greatly impeded. Under these eir- 
oumatances the epiglottis, or the region of the 
aryttenoid cartilages, will be found much swollen or 
ulcerated, so that the pressure of the bolus or of the 
tongue alone during the rise of the larynx causes 
aoute pain as well as a sense of obstruction. Without 
the laryngoscope I have known such cases to be 
mistaken ibr stricture or malignant disease of the 
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> The tone of the voice is not altered in this malady, as the vocal 
bands oud the power of approxinmtiiig- tliem remain intact. 



CHAPTER V. 

RHINOSCOPY. 

By reversing the position of the laryngeal mirror so 
that its face is inclined upwards and forwards, an image 
may be obtained of the parts bounding the upper or 
naso-pharynx. By this means the practitioner may 
observe the back of the soft palate, the septum nasi, 
the orifices of the posterior nares with the turbinated 
bones, the pharyngeal aperture of the Eustachian tube, 
and the abutment of the pharynx on the base of the 
skull and arch of the atlas. Employed in this way 
the laryngoscope is transformed into the rhinosoope, 
and the art of so using it is termed rhinoscopy, or more 
definitely, posterior rhinoscopy. 

Rhinoscopy is, however, by no means so uniformly 
satisfactory by its success in practice as laryngoscopy, 
owing in part to frequent narrowness of the interval 
between the back of the pharynx and the soft palate, 
but chiefly to the mobility and sensibility of the latter 
organ which, in many cases, provoke its retraction so 
as to shut out the view the moment the mouth is 
opened or the mirror is placed in position. Neverthe- 
less much valuable aid in diagnosis is often derived 
from the rhinoscope : the true seat of ozoena, the actual 
root of polyps, occlusion of the Eustachian tube, syphi- 
litic ravages in the nasal meatus, etc., which coidd not 




For the purpose of rhinoscopy, it is well to take the 
smalleBt laryngeal mirror and bend the metal stem 
slightly backwards about the middle of its length, by 
which procedure a curve ia formed to accommodate 
the dorsum of the tongue. The mirror itself should 
also be bent on the stem, so that the fane looks more 
directly forwards. Specially constructed rhinoBOopio 
mirrors are alwayB made of this form. Of these, 
FriLnkel's is the most convenient, as the inclination of 
the mirror can be altered by moving a ring attached to 
the handle with the forefinger. 

In employing the rhinoBcope the tongue is not held 
out, but must be kept down by the patient, or pressed 
down by the observer, so as fully to expose the pharynx. 
On this account a tongue ■ depressor is sometimes 
movably attached to the rhinoscopic mirror. It must 
next be seen that the soft palate is depressed, as other- 
wise it will be useless to introduce the mirror. If then 
this organ does not interfere, the mirror is to be passed 
into the pharynx, with its face forwards as indicated, 
when a reflection of some part of the posterior narea 
will probably be seen in it. It is unnecessary to touch 
any of the structures with the mirror except the hack 
of the pharynx, and even this had better be avoided 
unless the patient evinces no irritability during the 
examination. 

The view obtained by the rhinoscopic mirror differs 
according to its position in the pharynx, and the inclina- 
tion given to its surface. If it be not pushed far enough 
haokwarde, images only of the roof of the mouth and 
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backs of tlie teeth will be formed. Wben Huitably 
placed in about the centre of tfae pharynx, the back of 
the uvula and the septum nasi can be seen. Moved or 
inclined a little to one aide, the posterior orifice of the 
coiTosponding nostril comes fully into sight, almoet 
Fin. u. 
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View with the Huikoboopb (biqiii bihb). 
filled by the peculiar rounded eminences of the turH- 
nated bones (superior, middle, and inferior) which 
project from the outer wall, and are separated from 
each other by the nasal meatus. In a nearly horizontal 
position the mirror shows the vault of the pharynx, 
whilst if moved near one side of that cavity and in- 
clined slightly outwards, the funnel-shaped aperture of 
the Eustachian tube, surrounded by its tuberosity, 
can be observed. 

"When the soft palate, by its retraction, prevents the 
use of the rhinoscopie mirror, the observer should tell 
the patient to breathe through the nose,' the mouth 
being kept open and the tongue depressed. The effort 
' This is, of conree, an impossibilit;, unlegs the month ia abut or 
the tonffue pressed agiunst the back part of the palate ; but the relaxa- 
tion at the soft palate being norieBsary to (he act in ofteu a eonsequenoo 
of the direction. 
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to perform this act will often cause the soft palate to 
be dropped, and then the mirror may be introduced 
carefully. Should its presence provoke the re-elevation 
of the soft palate the direction may be repeated. If, 
however, the organ remains obstinately retracted, 
recourse may be had to a palate-hook, a broad, flat 
hook, somewhat like a spatula bent backwards into a 
curve at the end. This instrument is to be inserted 
between the back of the pharynx and the soft palate, 
in order to draw the latter forward. The patient 
should be told not to resist the action of the hook, by 
the use of which a suiBScient space may often be 
obtained for the successful employment of the mirror. 
Should all such attempts fail, and it is absolutely 
essential to see the parts, the last resource is, as advised 
by Frankel,^ to make the patient, by practii^g before 
a looking-glass, acquire the power of relaxing his soft 
palate at will 

If the uvula is elongated it must be avoided by 
keeping the mirror to one side, but when it is much 
enlarged it had better be raised with the palate-hook. 
For this purpose alone, however, I have found a stout 
wire, twisted into a ring of suitable size and bent 
downwards at one end, the most convenient instrument. 

Apart from rhinoscopy, the student will remember 
that much information respecting naso-pharyngeal 
disease may generally be obtained by digital explora- 
tion, i.e,, by passing the index finger up behind the 
soft palate, when tumours or any marked structural 
alterations of the parts can be felt. 

^ ffiemssen's Cyclopedia of the Practice of Medicine j vol. iv., p. 65. 
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In the treatment of diseases diagnosed by the rhino- 
scope, many of the laryngeal instruments described, 
thoaif which are shorter in the curved portion, can be 
ooift^^ently used. Thus solutions may be applied 
with the brush, polyps can be extracted with the 
forceps, etc., the mirror being introduced simul- 
taneously when precision is required. 

As regards anterior rhinoscopy, a light need only be 
thrown up the nostrils with the reflector, whilst the 
patient holds his head back. To facilitate the view the 
orifices of the nostrils may be dilated, for which purpose 
Frankel's well-known nostril-dilator answers admirably. 
In the absence of an instrument of the kind, however, 
an ordinary scissors-pattern dressing-forceps can be 
used very effectively. 
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NOTE ON ILLUMINATION. 

Thb instnictiana for the ill iinimiit Hnn of the laryngeal mirror givmi 
in the text only contemplate the projection by the reflector of an 
uniform disc of light, wliich, in the opinicm of the author, iti laai^t 
convenient for Drdinarj laiyngfascopic work. Such discs are formed 
in the rioinity of the image for a space of an inch or two before and 
after intersection of the raya, of snitable diameter, and without much 
variation in briUiBnoy. The actual image of the flame, though muoh 
more radiant, has the diBadvantage of unequal brigbtnesa, being very 
brilliant at the edgea, leas ao abont tlie centre, and generally ithowinj^ 
dark liuea, whilst it is also of comparatively small calibre. Never- 
theless, it is preferred bj many continental larjngoscoptsts ; and nft 
by meaua of it a atronger light can "be thrown on porta of the larynx, 
as well aa because it is sometimes important to know ita position, ji 
ehort account of the methods of calculating its distance may be found 
useful by readers of this little wort. 

In the first place, it must be noted that when it is desired to illu- 
minate the larym by the image of the flatae with the reflector worn 
on.tlie face, the apparatus must be arranged so aa to bring the pen'.il 
of light to a focus at about 12 inches from the concave mirror. Bj 
this reckoning it is ooaaidered that the eye of the observer ia most 
conveniently placed at G inches from the patient's mouth, and the 
laryngeal mirror is 3 inches within the mouth, whence the light i^ 
refleoted downwards another 3 inches to the vocal bands. l>om thi4 
positiaD the light can be concentritted on any particular spot in the 
larynx by a slight mavement of the observer's face in a anitable diree- 
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In order to determine the distance of the image of an object from a 
concave mirror, the following formula, of which the proof is contained 
in books on optics, is made use of : — 



DI DO F 

In this equation, DI stands for the distance of the image, DO for 
that of the object, and F for the focal length of the mirror. Any 
two of the quantities being known, the third can be found. Inves- 
tigation of various cases, by means of the formula, shows that (1) 
when the object (the naked flame as at present considered) is at a 
great distance, its image is at the principal focus ;^ (2) according as 
it moves nearer the image is thrown further off ; (3) when it is 
at twice the focal length of the mirror the image is at the same 
distance ; (4) when it arrives at the exact focal length no image is 
projected, but a system of parallel rays ; and (5) that when it is at 
a less distance than that of the focus the rays are reflected in a 
divergfent pencil, which merely produces a virtual image apparently 
behind the mirror. 

"With these facts before us, it becomes evident that' reflectors of 
short focus are most convenient for lighting the larynx with the image 
of a naked flame. Thus the formula will inform us that in order to 
throw the image 12 inches — 

With a mirror of 4 inches focus the flame must be placed 6 inches away. 
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The ordinary reflectors, therefore, of 10 or more inches focus 
require the flame at such a distance, as this statement shows, that a 
great part of the light is lost before reaching the mirror. 

Another point in this subject that requires consideration is the size 

^ That is, the focus for parallel rays such as come from a distant 
object like the sun. Its length is always half the radius of the sphere 
or circle of which the concave mirror presents a segment, and can 
therefore be determined geometrically, but it can also be found very 
eauily by forming an image of the sun or any distant light on a sheet 
of white paper, and then measuring its distance from the reflector. 
Or the image of a flame a few inches from the mirror may be simi- 
larly formed, and the distances of both inserted in the above equation, 
whence the value of F will be at once apparent. 
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of the image formed by the reflector. This varies in different posi- 
tions with regularity as expressed by the formula : — 

I : O :: DI : DO, 

«.^., the image bears the same proportion to the object as its distance 
from the mirror bears to that of the object. Hence the image is 
smallest when at the principal focus, and increases in size as it passes 
away from that point, viz., as the flame approaches, whilst when 
the distance of both is the same their magnitude is also identical. As 
a rule, the brightness of the image varies inversely as its dimensions, 
but when the image is diminutive it is of course useless for illumina- 
tion. The brilliancy varies also, however, according to the focal 
length and diameter of the mirror. Thus, with a reflector of short 
focus, when both flame and image are close to its surface, a large and 
bright image can be produced, whilst a large mirror will receive 
more rays than a small one and project them into the field of the 
image. 

So far the naked flame only has been considered, but when it is 
desired to obtain from ordinary sources of artificial light an image 
both ample and of great radiance, a convex lens must intervene 
between the flame and the concave mirror. As the lens can stand very 
dose to the flame, it will collect a proportionately greater number of 
the rays before their dispersion, and lessen their divergency so that they 
may all fall on the reflector. For the purpose a plano-convex lens is 
best, as by turning the flat side to the flame the loss of light through 
the reflection of the rays that impinge most obliquely is reduced to 
the TniTiimmn . The reflectors, however, best suited for the naked 
flame cannot generally be used with the lens, those of longer fociis 
being demanded in the most advantageous arrangements. 

There are three positions the lens may hold with respect to the 
flame, namely, (1) its exact focal length,' (2) less than this dis- 
tance, and (3) greater than it. In all of these situations the pencil 
of light differs much as to the direction of its rays, and, therefore, 
when the highest effect is sought, requires corresponding modifica- 
tions in the size of the lens and the focus of the reflector. 

1. In the first case most of the light is refracted into a parallel pencil. 



* The principal focus of a lens can be determined experimentally 
in the same way as that of a concave mirror. If, however, the lens 
be a perfect sphere or hemisphere of glass, its focal length will be 
in the former case haJf the radius, and in the latter half its cliain3tor 
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and hence needs only a mirror of twelve inches foetus, irrespective 
of the distance of the lamp, in order to bring the image on the lar3mx. 
Here the lens had better be about the same size as the reflector, so 
that the whole surface of the latter may be utilized in throwing the 
light. The simplicity of such an arrangement renders it so con- 
venient that most laryngoscopists have given it the preference in 
practice over the others. 

2. In the second position, as the virtual magnified image is formed 
by the lens on the same side as the flame, it is best to calculate the 
apparent distance of this image, using the same equation as has been 
given for concave mirrors, and then to treat it as regpards the reflector 
precisely as if it were a real flame. Under these circumstances one of 
the reflectors of short focus must be chosen ; and, as the pencil of 
light is divergent, a lens considerably smaller should be employed, 
lest a quantity of the rays be lost by being projected beyond the 
circumference of the mirror. On the whole, this disposition of the 
lens is the least profitable, and not being particularly facile may be 
dismissed from serious consideration. 

3. The third situation of the lens is that from which the finest 
results may be obtained, as the light may be collected by a large lens of 
five or six inches diameter or even more, and refracted into a convergent 
pencil, of such calibro as to be entirely comprised by the reflector, but 
it also requires that the reflector should be adapted to the state of the 
projected rays both with respect to focus and position with consider- 
able precision. A variety of reflecting mirrors may, in fact, be used 
effectively, according to the distance to which the imag« is thrown 
by the lens. Thus, if the image is formed a few inches from the 
lens it may be acted on by a reflector of short focus, as if it were a 
real flame ; or if two feet or more away, the rays can be intercepted 
and passed to intersection on the larynx by a concave mirror of long 
focus (not less than 14 or 15 inches) ; or lastly, if at 18 or 24 inches, 
the pencil may be received 6 or 12 inches from the lens by a plane 
reflector, and turned imaltered in the proper direction. In all these 
instances the size of the image produced by the lens must be taken 
into consideration and calculated similarly as when dealing with a 
concave mirror. The best positions can easily be detemmied ex- 
perimentally, and the greatest exactitude can be ensured by employ- 
ing reflectors fixed to a stand, so that, when once placed, they need 
not be disturbed as when attached to the observer's face. 

"When illuminating the laryngeal mirror directly from the lens, 
the distance of the image can be found exactly as in the case of a 
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concave mirror and naked fiame.^ At the outset of laryngoscopy 
Tiirck employed in this way a glass globe about 6 inches in diameter, 
filled with water, a device which is still, I believe, used by "Walker 
and Stork. The focua of such a sphere, if of solid glass, would be 14 
inch (half the radius) from its surface, but owing to the lesser refrac- 
tive power of water it is removed to about 3J inches. In order, 
therefore, to obtain the image at 12 inches, the flame must be placed 
6 inches behind the globe. The single advantage, howew^er, of such 
a globe over a plano-convex glass lens is its cheapness, for, as regardf 
the light, it is a most wasteful contrivance ; many rays are lost by 
reflection from the spherical surface turned to the flame, and many more 
by absorption in their transit through so thick a stratum of water. These 
difficulties might be obviated to a great extent by substituting a 
hemisphere of glass filled with water, but its diameter would have 
to be reduced in order to preserve a convenient focal length. 

Some laryngoscopists, amongst whom is Tobold, place two or three 
lenses before the flame, the effect being, of course, that the focus is 
shortened in proportion to the power of each additional lens without 
the size of that next the flame being lessened. But the loss of light 
at the various surfaces and by absorption is very likely to neutralize 
the corresponding gains. A second lens can not be required unless 
the first is a hemisphere,^ nor a third, unless the second is also 
a hemisphere, whence it may be deduced that a third lens can scarcely 
ever be added with benefit. In the combinations I have seen, how- 
ever, this rule has been disregarded, and lenses of slight curvature 
used, 80 that the same focus could have been obtained and a superior 
light by a single lens of the highest curvation. In these cases, 
therefore, the belief in the advantage of the arrangenient can only 
have arisen fallaciously from the known value of combinations of 
lenses in augmenting magnifying power, and at the same time giving 
clear definition by counter-balancing the different kinds of aberra- 
tion. 



* A parallel pencil may, of course, be used direct from the lens, 
but I think it the least advantageous, as it neither produces an 
uniform circle nor a brilliant image. It gives, in fact, at every 
distance an imperfect image, showing the outline of the flame and 
exaggerating disagreeably its dark shades. When the ordinary re- 
flectors of long focus are used with the naked flame in the usual 
position, it is very likely to be about the focal length from the mirror. 
Hence I advise the light to be shifted considerably back or forward. 

' Or, to speak with the greatest exactitude, unless the joint effect 
of the two considerably exceeds that of a single hemisphere of the 
same diameter. 
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Although most of the matters disonssed in this note may he 
neglected in ordinary laryngoscopy without much sensihle disadvan- 
tage, when it is neoessary to examine the whole courBe of the wind- 
pipe, a little consideration must he given to optical principles, inatten- 
tion to which has caused some ohservers to declare that the hifurcation 
of the trachea could only he viewed hy the aid of an unusually strong 
light, after gpreat practice, etc. As the trachea is ahout 4^ or 5 inches 
long, this distance must he added to the 12 inches already fixed on as 
a suitable trajection of the light when illuminating the lai^nx. For, 
notwithstanding that the vicinity of the vocal bands may he well 
lighted, the dispersion of the rays is usually such that few, if any, 
of them fall as far down as the orig^ of the bronchi. This part 
cannot be lighted, therefore, unless the image be thrown to about 
17 inches, or parallel rays from a brilliant flame be employed. But 
it is also essential that the line of vision, the axis of the pencil of 
light and that of the trachea should exactly, or very nearly, coincide. 
Hence in this case it is absolutely necessary to look through the hole 
in the reflector, whilst direct light cannot be employed with so much 
success. When the axis of the trachea cannot be made to correspond 
with that of vision and light by manipulating the laryngeal mirror, 
it is advisable, as Tiirck has pointed out, to tiy and alter the course 
of the tube by pressing it one way or another with the thumb and 
forefinger applied to it outside on the neck. Proceeding on optical 
principles it will found that in suitable instances almost as good a 
view can be procured of the bifurcation of the trachea even with a 
candle flame as can generally be obtained of the larynx with the 
same light. 
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